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two relaxation processes results in very good fits to the data, Figure S2 , however the τ 0 ′ values for the second pathway are orders of magnitude too small to be considered real Orbach mechanisms. As the fits in the manuscript (using an Orbach and a Raman process) result in parameters that are of the expected order of magnitude for both the Orbach and Raman processes and agree remarkably well with the computational results, we believe they are correct. 
Supplementary Figures
U eff ′ (2) = 120 K (83 cm -1 ) and τ 0 ′ (2) = 9.73×10 -3 s. Figure S3 -Temperature dependence of the in-phase (χ′) and out-of-phase (χ″) AC magnetic susceptibility for 2Dy (left) and ~10%2Dy@2Y (right), measured in zero DC field with a 1.55 Oe AC field for frequencies between 0.1 and 1400 Hz. Figure S5 -Variable field magnetisation for 2Dy measured at different sweep rates (left) and for different dilution ratios (right). The opening of the hysteresis loop for the most dilute sample, measured under the same conditions as the other two samples, shows that the dipolar interaction between paramagnetic spins is important for the zero field step in the magnetic hysteresis. Figure S6 -Magnetisation decay measurements for pure and diluted samples of 2Dy, measured at 1.8 K. The field, initially at 7 T was reduced first to 1 T before being removed.
After the large initial loss of magnetisation within the first 30 minutes, there is a significant proportion of the magnetisation which remains for extended times. The proportion of remaining magnetisation is clearly dependent on the dilution ratio, indicating that dipolar interactions are important for the slow relaxation of the bulk sample. 1.46×10 -5 s -1 K -7 , n = 7 and τ QTM = 9.26×10 -3 s, and the QTM term was omitted for the 1 kG fit.
Figure S12 -Frequency dependence of the out-of-phase (χ″) AC magnetic susceptibility for 1Dy measured at 7 K in various DC fields with a 1.55 Oe AC field. Solid lines are fits to the generalised Debye equation. The optimal field of 1 kG was able to slow the relaxation down the most at this temperature. et. al., Chem. Commun. 51, 101-103 (2015) for details. 
